INTRODUCTION
The first step in competitive RT-PCR is the synthesis and purification of the synthetic competitor. This is an RNA molecule designed to be reverse-transcribed and PCR-amplified with the same efficiency as the endogenous transcript of interest. Once the competitor molecule has been prepared, as described in this protocol, competitive PCR can be carried out, as described in Comptetitive RT-PCR: Estimation of Copy Number.
MATERIALS Reagents
Ethanol, 70% and 100% DEPC-treated H 2 O DNA template (0.5-1.0 µg of linearized plasmid template or 0.1-0.5 µg of PCR template, see Steps 1 through 4 for template design and preparation) [ -32 P]ATP, 10 mCi/ml (see Radioactive Substances) T7 RNA polymerase (e.g., Ambion)
Transcription buffer 10X (as supplied by the enzyme manufacturer) rNTP solution (2.5 mM GTP, ATP, CTP, and UTP) DNase I, RNase-free, 5 units/µl (e.g., Ambion)
RNA gel loading buffer II 6. Flick the tube to mix the reagents, and centrifuge briefly to collect the reaction mixture the bottom of the tube. Incubate the transcription reaction for 2-4 hours at 37°C.
7. Remove a 1-µl aliquot for later use in the determination of the competitor concentration.
8. Add 40 µl of probe elution buffer and 200 µl of ethanol to the transcription reaction. Incubate at -80°C for 20 minutes.
9. Centrifuge at maximum speed in a microcentrifuge at 4°C to precipitate the transcription reaction products.
10. Aspirate the supernatant, wash the pellet with 70% ethanol, and air-dry the pellet. 12. Add 2 µl of 10X transcription buffer and 2 µl of RNase-free DNase I (5 units/µl).
13. Flick the tube to mix the reagents, and briefly centrifuge to collect the reaction mixture at the bottom of the tube. Incubate at 37°C for 1 hour.
Competitor Purification
14. Add 22 µl of RNA gel loading buffer II to the DNase I reaction and denature the samples at 95°C for 3 minutes.
20. Run the sample on a 6% acrylamide/8 M urea, denaturing polyacrylamide gel until the bromophenol blue approaches the bottom of the gel (see Preparation of Denaturing Polyacrylamide Gels and Loading and Running DNA-Sequencing Gels .
21. Remove one glass plate from the gel, cover the gel with plastic wrap, and locate the full-length transcript by autoradiography (expose to X-ray film for 30 minutes to 2 hours). See Autoradiography and Reading of Sequencing Gels . (See Troubleshooting) 26. The competitor RNA should be stored at -20°C at concentrations greater than 6 x 10 10 copies/µl or 0.1 µM and should be stable for at least one year.
TROUBLESHOOTING Problem:
Competitor transcript product is longer or shorter than expected should not be added to a cold reaction tube. Instead, first heat the transcription reaction to 37°C for 2 minutes. Poor yields may also be obtained from GC-rich transcription templates. In this case, the addition of single-stranded binding protein (2.6 µg/µg of template) may increase transcription efficiency.
Caution

Radioactive substances
Radioactive substances: When planning an experiment that involves the use of radioactivity, consider the physicochemical properties of the isotope (half-life, emission type, and energy), the chemical form of the radioactivity, its radioactive concentration (specific activity), total amount, and its chemical concentration. Order and use only as much as needed. Always wear appropriate gloves, lab coat, and safety goggles when handling radioactive material. X rays and gamma rays are electromagnetic waves of very short wavelengths either generated by technical devices or emitted by radioactive materials. They might be emitted isotropically from the source or may be focused into a beam. Their potential dangers depend on the time period of exposure, the intensity experienced, and the wavelengths used. Be aware that appropriate shielding is usually made of lead or other similar material. The thickness of the shielding is determined by the energy(s) of the X rays or gamma rays. Consult the local safety office for further guidance in the appropriate use and disposal of radioactive materials. Always monitor thoroughly after using radioisotopes. A convenient calculator to perform routine radioactivity calculations can be found at:
http://www.graphpad.com/calculators/radcalc.cfm.
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